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PART  1 


IMTRODUCTIOH 

A.  ZACXuRCUHD .  Tha  O.S.  Army  Defense  Ammunition  Center  and  School  (DSADACS) , 
Evaluation  Division  (SMCAC-DEV)  was  tasked  by  the  U.S.  Marine  Corps,  7th 
Marine  Expeditionary  Brigade.  FMF,  to  validate  half-high  (4  feet  by  4  feet  by 
20  inches)  ISC  for  transportability,  storage  of  ammunition  aboard  Maritime 
Prepositioned  Ships  (MPS) .  A  sample  container  ?ra3  supplied  for  testing  with 
an  inert  load  of  155MM  M548  projectiles.  Blocking  and  bracing  procedures 
supplied  by  the  Storage  and  Outloading  Division  (SMCAC-DEO)  provid-,.!  for  35 
pallets  of  inert  ammunition.  The  loaded  container  was  subjected  to  Rail, 

Road  Hazard,  30  Mile  Road  Trip,  Panic  Stops,  Washboard  and  STS  tests.  The 
half-high  ISC  satisfied  all  test  requirements. 

B.  AUTHORITY.  This  test  was  conducted  in  accordance  with  mission  responsi¬ 
bilities  delegated  by  the  U.S.  Army  Armament,  Munitions  and  Chemical  Command 
(AMCCOM) ,  Rock  Island,  IL.  Reference  is  made  to  Change  4,  4  October  1974, 
to  AR  740-1,  23  April  1971,  Storage  and  Supply  Operations:  AMCCOM  R  10-17, 

13  January  1906,  Mission  and  Major  Functions  of  USADACS. 

C.  OBJECTIVE.  The  objective  of  these  tests  was  to  determine  if  the  Marine 
Corps  half-high  ISC  would  be  suitable  to  road,  ship  and  rail  transportation 
environment . 

D.  COWCLUSIONS .  The  half-high  ISC  safely  retained  the  inert  load  of  155MM 
M548  projectiles  when  subjected  to  Rail,  Road  and  STS  tests.  Difficulties 
were  observed  in  forklift  access  into  the  container  during  loading  and  un¬ 
loading.  Positioning  of  the  roof  bow  mounts  prevented  testing  with  a  full 
capacity  load  of  projectiles. 


1-1 


E.  RECOMMEyPATIOWS .  It  is  rscoounended  that  the  roof  bow  mounts  be  mounted  to 
the  top  aide  rail  so  that  more  cube  is  available  for  loading.  Consideration 
should  be  given  to  modifying  the  loading  ramp  design  for  easier  access  of  the 
smaller  forklifts  (4,000  pounds). 

E.  APPROVAL.  The  Marine  Corps  half-high  ISC  is  approved  for  the  transporta¬ 
tion  of  ammunition. 
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PART  3 


TEST  PROCEDURES 

A.  RAIL  IMPACT  TEST.  The  test  load  or  vehicle  should  be  positioned  in/c/j*.  a 
railcar.  For  containers,  the  loaded  container  shall  be  positioned  on  a 
container  chassis  and  securely  locked  in  place  using  the  twist  locks  at  each 
corner.  The  container  chassis  shall  be  secured  to  a  railcar.  Equipment 
needed  to  perform  the  test  includes  the  specimen  (hammer)  car,  five  empty 
railroad  cars  connected  together  to  serve  as  the  anvil,  and  a  railroad 
locomotive.  These  anvil  cars  are  positioned  on  a  level  section  of  track  with 
air  and  hand  brakes  set  and  with  the  draft  gear  compressed.  The  locomotive 
unit  pulls  the  specimen  car  several  hundred  yards  away  from  the  anvil  cars 
and,  then,  pushes  the  specimen  car  toward  the  anvil  at  a  predetermined  speed, 
disconnects  from  the  specimen  car  about  50  yards  away  from  the  anvil  cars,  and 
allows  the  specimen  car  to  roll  freely  along  the  track  until  it  strikes  the 
anvil.  This  constitutes  an  impact.  Impacting  is  accomplished  at  speeds  of  4. 
6,  and  8  mph  in  one  direction  and  at  a  speed  of  8  mph  in  the  opposite 
direction.  The  4  and  6  mph  impact  speeds  are  approximate;  the  8  mph  speed  is 
a  minimum.  Impact  speeds  are  to  be  determined  by  using  an  electronic  counter 
to  meas^jre  the  time  required  for  the  specimen  car  to  traverse  an  11  foot 
distance  immediately  prior  to  contact  with  the  anvil  cars. 

3.  .HAZARD  CTURTE.  The  specimen  being  tested  will  be  subjected  to  the  road 
hazard  course.  Using  a  suitable  truck/ tractor  or  tactical  vehicle,  the 
vehicle/specimen  of  test  method  No.  1  shall  be  towed/driven  over  a  hazard 
course  two  times  at  a  speed  of  approximately  5  mph.  The  speed  may  be 
increased  or  decreased,  as  appropriate,  to  produce  the  most  violent  load 
response . 
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C.  30  MILE  ROAD  TRIP.  Osini?  a  suitable  truck/ tractor  and  trailer,  or 
tactical  vehicle,  the  tactical  vehicle/specimen  load  shall  be  driven/towed  fo 
a  total  distance  of  at  least  30  miles  over  a  combination  of  roads  surfaced 
with  gravel,  concrete,  and  asphalt.  Test  route  shall  include  curves,  corners 
railroad  crossings,  cattle  guards,  stops,  and  starts.  The  test  vehicle  shall 
travel  at  the  maximum  speed  suitable  for  the  particular  road  being  traversed, 
except  as  limited  by  legal  restrictions.  This  step  provides  for  the  tactical 
vehicle/specimen  load  to  be  subjected  to  three  full  airbrake  stops  while 
traveling  in  the  forward  direction  and  one  in  the  reverse  direction  while 
traveling  dawji  a  7  percent  ^rade.  The  first  three  stops  are  at  r,  10,  and 

15  mph ,  while  the  stop  in  the  reverse  direction  is  of  approximately  5  mph . 

D.  WASHBOABD  COURSE.  Using  a  suitable  truck/ tractor ,  and/or  tactical 
vehicle,  the  specimen  shall  be  towed/driven  over  the  washboard  course  at  a 
speed  which  produces  the  most  violent  response  in  the  particular  test  load  a 
indicated  by  the  resonant  frequency  of  the  suspension  system  beneath  the 
load)  . 

E.  SHIPBOARD  TRANSPORT .ATIOff  SIMULATOR.  The  test  load  specimen  sha.l  be 
positioned  onto  the  STS  and  securely  locked  in  place  using  the  cam  . cck  at 
each  corner.  Using  the  procedure  detailed  in  the  operating  instructions,  the 
STS  shall  be  started  oscillating  at  an  amplitude  of  30  inches  plus  2  inches, 
either  side  of  center  and  a  frequency  of  2  cycles-per-min’it.p  (30  seconds  p.us 
2  seconds  total  roll  period).  This  frequency  shall  be  maintained  for  at  leas 
15  minutes  during  which  time  the  load  will  be  observed  lor  appa. cnt  defects 
that  could  cause  a  safety  hazard.  The  frequency  of  oscillation  shall  then  be 
increased  to  4  cycles-per-minute  (15  seconds  plus  1  second  roll  period)  and 
the  apparatus  operated  for  2  hours.  If  an  inspection  of  the  load  does  not 
indicate  an  impending  failure,  the  frequency  of  oscillation  shall  be  further 
increased  to  5  cycles-per-minute  (12  seconds  plus  1  second  cycle  time), 
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and  the  apparatus  operated  for  4  hours.  The  operation  does  not  necessarily 
have  to  be  continuous;  however,  no  change  or  adjustments  to  the  load  or  load 
restraints  =<liall  be  permitted  at  any  time  during  the  test.  After  once  being 
set  :  .1  place,  the  test  load  (specimen)  shall  not  be  removed  from  the  apparatus 
until  the  test  has  been  completed  or  is  terminated. 
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PART  i 


iF.trr  RtTULis 


TEST  NO.  1 


RAIL  IMPACT  DATA 


DATE:  23  MAY  1989 


TEST  SPECIMEN:  TOFC  with  Half -High  ISO  container. 


TEST  CAR  NO.  TTX  153621 

LT. 

m. 

74.800 

pounds 

LADING  AND  DUNNAGE 

WT. 

37 , 570 

pounds 

TOTAL 

SPECIMEN 

VT. 

112,370 

pounds 

BUFFER  CAR 

(5  CARS) 

WT. 

250,000 

pounds 

IMPACT  NO. 

END  STRUCK 

VELOCITY 

(MPH) 

IMPACT 

FORCE 

REMARKS 

1 

f  orward 

3.81 

120,860 

Pallet  tops  chipping 
at  rear  of  container. 

2 

f  orward 

6.59 

133,067 

Container  slipped  2 
inches  on  chassis . 
Load  shifted  5/3  inch 
to  rear. 

3 

f  orward 

8.65 

238,007 

Cracked  forward 

end  gate.  Bulk  of 
loading  on  gate  center 
beam  (2  by  5) . 
Deflection  caused 
upper  beam  to  crack. 


4 


reverse 


8.81 


259 , 400 


Cracked  rear  end  gate 
beam.  Identical  damage 
cited  in  Impact  3. 


RESULTS  FROM  THE  RAIL  IMPACT  TEST  OF  THE 
MARINE  CORPS  HALF-HEIGHT  CONTAINER 
DATE:  23  MAY  1989 


TAPE  CHANNEL  6  :  RAIL  COUPLER  FORCE 


TEST 

SPEED 

MPH 

PEAK  VALUE 
POUNDS 

DURATION 

MILLISECONDS 

AREA 

POUNDS-SECONDS 

IMPACT 

1 

3.81 

120860.24 

59.53 

4685. 15 

IMPACT 

2 

6.59 

133067.28 

78.68 

7518.17 

IMPACT 

3 

8.65 

238007.36 

36.41 

5675.70 

IMPACT 

4  (REVERSE) 

8.81 

259400. 14 

36.21 

6181.03 
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PACT  TEST  OF  MARINE  CORPS  HALF-HEIGHT  CONTAINER 


IMPACT  TEST  OF  MARINE  CORPS  HALF-HEIGHT  CONTAIN] 


spuo  D 


ROAL*  TEST  DATA 


TEST 

NO. 

2 

DATE:  23  MAY 

1989 

TEST 

SPECIMEN; 

Half-High  ISO  Container 

PASS 

!-A 

OVER 

EIRST  SERIES  OF  TIES; 

0.  10 

MIN 

5.68 

MPH 

PASS 

1-B 

OVER 

SECOND  SERIES  OF  TIES; 

0.  10 

MIN 

5.68 

MPH 

REMARKS : 

No  movement  or  damage  to  load 

PASS 

2-A 

OVER 

FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5 . 58 

MPH 

PASS 

2-B 

OVER 

SECOND  SERIES  OF  TIES; 

0.  10 

MIN 

5.68 

MPH 

REMARKS;  No  movement  or  damage  to  load. 

30  MILE  ROAD  TEST:  No  damage  to  load. 

PANIC  STOP  TEST:  No  damage  or  load  movement. 


PASS  3-A 

OVER 

FIRST  SERIES  OF  TIES; 

0.  10 

MIN 

5.58 

MPH 

PASS  3-B 

OVER 

SECOND  SERIES  OF  TIES; 

0.11 

MIN 

5.  16 

.MPH 

REMARKS ; 

No  ' 

damage  to  load. 

PASS  4-A 

OVER 

FIRST  SERIES  OF  TIES: 

0.  10 

MIN 

5.68 

MPH 

PASS  4-B 

OVER 

SECOND  SERIES  OF  TIES; 

0.095 

MIN 

6 . 00 

MPH 

REMARKS:  No  damage  to  load. 

WASHBOARD  COURSE:  No  damage  to  load. 

SHIPBOARD  TRANSPORTATION  SIMULATOR:  No  damage  to  load  or  container. 
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PART  5 


TEST  PLANS 


PROPOSED  LOADING  AND  BRACING  PROCEDURES 
FOR  155MM  SEPARATE  LOADING  PROJECTILES 
(TALL  UNIT)  IN  MARINE  CORPS  HALF  HIGH 
OPEN  TOP  INTERMODAL  FREIGHT  CONTAINER 


INDEX 


ITEM  PAGE  (S) 


QENEBAL  NOTES,  AND  MATERIAL  SPECIFICATIONS  .  2 

PALLET  UNIT  DETAILS  .  3 

TYPICAL  FULL  LOAD  PROCEDURES  .  4-5 

GENERAL  DETAILS  .  6-8’ 


NOTE:  This  8  page  document  delineates  proposed  outloading  procedures 
to  be  used  for  the  shipment  of  palletized  units  of  155MM  separate 
loading  projectiles  (tall  unit)  in  a  Marine  Corps  half  high  open  top 
container.  The  procedures  as  delineated  are  to  be  verified  by  rail 
impact,  road  transportability,  and  shipboard  simulation  tests  prior  to 
their  approval  for  actual  shipment. 


Prepared  during  May  1989  by: 

U.S.  Army  Defense  Ammunition 
Center  and  School 
ATTN:  SMCAC-DED 
Savanna,  IL  61074-9639 


5-2 


155MM,  8/PAlL£T  I  PALLET  UNIT  2) 

Bltui  {Afftox) 
f.7  cu  n 


UNIT  WCIOMT 
C\M  - 


if2u  ui  i  Amox  ) 
12.4  cu  n 


PAILIT  unit  details 


KEY  NUMBERS 

0  FORVARO  ajIlCIfC  ASSEfflir  ( 1  REIT).  SS  T}€  'f=DRVARD  BLilFIfC  ASB^SLY’ 
DETAIL  ON  PAGE  6. 

0  UPPS  SIDE  FILL  ASSear  ( 12  RE®).  SEE  T}€  ’[fPER  SI®  Fill  ASSSar* 
DETAL  m  PAGE  7. 

0  LOIf®  SI®  FILL  ASSB«LY  (6  RH30).  SE  TVE  'LIWR  SIDE  FILL  ASSEMBLY' 
DETAIL  PAS  7. 

0  SPACER  ASSE*LY  (5  RE®).  SEE  T®  'SPACB?  ASSE^LY*  DETAIL  UJ  PAGE  9. 

0  REAR  BLOCKING  ASS&aY  ( 1  RHJO ) .  SE  TTC  'EAR  IQDCING  ASSEm.Y' 

DETAIL  (H  PAE  6. 

0  FILLS  PIEE,  2'  X  6'  X  40'  (AS  E®).  LAMINATE  TT€  FIRST  PIEE  TO  TEE 
VSnCAL  PIEE  DF  TE  EAR  EIKING  ASSBaY  «/4-10d  NAILS.  LAMINATE 
EACH  AffllTIIKAL  PIEE  TO  TE  PREVimS  IN  A  LIE  MAhfe. 

0  HR  POST  VSTICAL.  4*  x  4*  x  40*  (2  RE®). 

0  SPAWCR  PIECE.  4'  x  4*  BY  CliT-TDEIT  (RE:  75-1/8' )  (2  E® ).  TOBWIL 
EACH  E®  TO  ]>€  DOOR  POST  VSTICAL  Y/2-12d  NAILS. 

0  SIPPWT  PIECE.  2*  X  4*  X  30'  (2  E®).  NAIL  ID  TE  003?  POST  VETICAL 
«/4-l0d  NAILS. 
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;  -  BILL  OF  MATERIAL 

♦ - - - + 

i  LUMBER  !  LINEAR  FEET  :  BOARD  FEET  : 

♦ - + - * - 

:  2*  X  2*  :  154  I  52  : 

I  2'  X  3‘  I  56  :  28  I 

I  2‘  X  4"  :  5  ;  4  I 

:  2‘  X  6*  I  163  !  163  I 

;  2'  X  8'  :  138  I  184  : 

;  4‘  X  4'  :  19  I  26  : 

+ - ♦ - - + 

;  NAILS  :  NO.  REQD  POUNDS  : 

♦ - + - + - + 

6(1  (2*)  :  180  :  1  ; 

;  lOd  (3’)  :  588  :  9  ; 

;  12d  (3-1/4')  I  8  :  1/4  ; 

- - - - - - > - - - - - +  - - + 

:  1/2*  PLYWOOD - - -  46.6  SQ  FT - 64.1  LBS  I 

♦ - - - - - - - - - - - ... - 


LOAD  AS  SHOWN 


ITEM  QUANTITY  WEIGHT  (APPROX) 

PALLET  UNITS -  36  9  87  1  LBS -  3  1.356  LBS 

DUNNAGE  -  989  LBS 

CONTAINER  -  4.760  LBS 

TOTAL  WEIGHT - - -  37.105  LBS 
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CARGO  CONTAINER 
PRODUCTION  CERTinCATE 


1 1 

<k/^a  *-L  O  //Ut^  .6rr->^ 


Design  Type  Number:  AB/  080/  88 


Centnca'e  No.  6S  LB  164~X 
Date  29th  July,  1988 
THIS  IS  TO  CERTIFY  thst_>J3lj 


TIiL  worLiili.^tc  la  i'«,i  Thirty _ {.,3c  ) _ Concainen 

manufactured  during  _ - 19_§^ 

?  with  Tarp  _ Containers 


Kj,  METALS INES -COMP ANHIA  DE  VAGSeS  DE  SINES,  SA  -  PORTUGAL 
,  MARTEC  INTERNATIONAL  TRADING  CORPORATION,  U.S.A. 

lOf-  —  '  '  -  ■  .  ^  . . .  I  ,  I  ■■  ■  i  \,tm  ~^4  . . ^  i; . 


have  been  thoroughly  inspected  at  each  stage  of  manufacture  by  aKrtXhttpteQnti:ai>p<KhtttftDahwCX&X^fltdS<KX&<athl 
of  the  American  Bureau  of  Shipping;  and  that  the  details  of  design,  materials,  construction  and  work¬ 
manship  of  the  containers  conform  to  the  applicable  specihcations  and  to  the  American  Bureau  of  Shipping  Rules 
For  Cerdficadon  of  Cargo  Containers. 

The  container (s)  are  constructed  in  accordance  with  prints  reviewed  nn  7'th  April,  1988 _ _ 

reference  T~3/9264  .  general  arrangement  drawing  -00-000 _ .  prototype  of  which  ha.s 

-..-I-.  M02-2P-S1-001  March  88  and  24Jun  88, 

■U'i  3cc.:p'’en  '•rith  ihe  '"stuing  «r  pr</cot)'pi  tt.it  <x—ti£; ••st..2 _ 8LSP_  X  a*^<^  LR  '  X 


Size  20'  X  8'  X  4 ‘3" 


Ma.x.  Gross  Wt.  20 

320  kg 

Tare  Wt  2 

160 

kg 

44 

797  lb 

4 

762 

lb 

Manufacturers  serial  numbers:  M02— 2P' 

-Sl-085 

tluougl; 

through 

tlirough 

Operating  numbers: 

US  MC  000 

962-0 

through 

( n  ich  alpha  prefix) 

US  MC  OOO 

974-4 

through 

US  MC  000 

976-5 

through 

Model  open  top  WITH  TIR  TARPAULIN  AND  RAMP 


Pavload  1^0 

40  035 


METALS INES 


Quality  Coniroi  Superinccndenc 


The  undersigned  hns  ^dsited  the  plant  of _ _ _ _  /  _  ^ _ 

SIKES,  PORTUGAL J  :  'l ,  ^ 

and  carried  out  qualitv  control  surieillaw:e  asrli^3tqat?d’in  the  Rule's  For  Certifiebuo  iMMSrgo  Contair 

■  V  W: 


"u  -v"’ 


"Aw  SALG^^tDol';  Surveyor 


\  i  V, -V.'  ***' .*  /  Americanl  Bureau  of  Shipping 


Thfi  e«ft;nc«r#  *w.d«fictf  <«mpfi4«ct  w.fh  ffi«  «pplicjb7>'i^j^  V  Shipoinq  And  U  UwAd  laUly  f®r  th«  uh  o( 

fA*  l«ir«Aw,  iff  cammrfr«M.  tfi  e)i«n?s  oi  officr  «wthori«®d  •ntiKWi.’-Wr*— edfrtiCAt®  1%  ■  r«prtiant«tioA  Miy  Hn(  flip  coptpiitprt  h®*#  m«l  th®  AppliepbU  Kwitt 
®f  th®  Am®fi<A®  l«r«®«  oI  SN<P0ir9,  Th®  «®lidilv.  Applteibiltry  «®d  t®l®fpr®t®ti®ii  ®f  »hii  cartiTicAU  Ii  ^®«®rK«d  by  tb®  K®I®t  ®®d  ttAAdAfdt  ®f  A/r®r»e4® 

lur®®tf  ol  Sh<ppi®4  •ho  iholl  r®moiA  m®  lol®  judp®  th®r®af,  Norhi®q  c«nl®in®d  i«  fhU  e®rtific®t«  or  >*  ®«y  r®peft  iMtt®d  *•  cPAftwoUf*®®  of  thJ*  e®rfiIic®N 
ih®ll  b®  ro  nil*®v®  ®ny  dt«ip*tr.  bu>ld®r.  ®w®®f.  m4flyf4cfttr«r.  ■•t^f.^upofi^r.  r®Q««/«r.  opmr*>9f  or  othor  oolilf  of  worraAty  «ipf««i®3  o*  I.r-.pliad. 


INTERNATIONAL  CONVENTION  FOR  SAFE  CONTAINERS  (CSC) 

This  Is  To  CEUTin*  that  the  Containers  identified  on  the  obverse  of  this  certificate  meet  the  requirement*  of  the 
International  Convention  for  Safe  Containers  and  the  regulations  promulgated  by  the  United  Sutes  Degytment  of 
Transportation.  TTie  containers  are  hereby  approved  and  the  applicant 
Safety  Approval  Plate  with  Approval  number:  ' 


USA/AB— 


080 


88 


. 

The  containers  identified  on  the  obverse  cl  this  certificate  carrj'  an  International  Convention'  fdr— Safe'Container 
approval  plate  bearing  the  number _ _ 

CUSTOMS  CERTIFICATION  (TIR1 

This  Is  To  Certify  that  the  undersigned  ha*  visited  the.  plant  of  the  manufacturer  to  examine  random  containers 
from  the  group  identified  on  the  obverse  of  this  certificate  for  adherence  to  the  certificate  of  approval  by  design  type 
for  transport  of  goods  under  customs  seal  and  found  such  containers  in  compliance. 


Design  Type  Approval  Certificate  Number:  USA/ 


-AB/ 


Surveyor 

This  Is  To  CERTirr  that  each  of  the  containers  identified  on  the  obverse  of  this  certificate  have  been  manufactured 
in  full  compliance  with  the  applicable  certificate  of  approval  by  design  type. 


QuaJiiy  Control  Superintendent 


The  containers  identified  on  the  obverse  of  this  certificate  carry  a  Customs  approval  plate  bearing  the  number 

P/DGV-019/88 

INTERNATIONAL  UNION  OF  RAILWAYS  (UIC) 

This  Is  to  Certify  that  the  containers  identified  on  the  obverse  of  this  certificate  have  been  constructed  in 
accordance  with  approved  drawings  and  are  in  compliance  with  UIC  Cede  592T  OR. 

The  containers  conform  to  the  prototype  of  the  design  series;  were  tested  to  UIC  Requirements;  and  are  as  repre- 

.-ented  on  prints _ _  These  containers  are  to  be  registered  with . . . . . . . . 

_ _ _ _ _ and  he.tr  the  jiarticipating  rail" ay  code  nnniher _ _ 


Surveyor 


The  containers  identified  on  the  obverse  of  this  certificate  are  marked  with  UIC  railway  code  number 
IC  94 _ 

WOOD  TREATMENT 

The  exposed  timber  of  the  containers  identified  on  the  obverse  of  this  certificate  has  been  treated  in  accordance 
with  the  .Australian  Department  of  Health  Regulations  as  set  forth  in  “Cargo  Containers  and  Unit  Loads —  Quarantine 
Aspects  and  Procedures.” 


Treatment 


Quality  Gsntrol  Superinleodeot 


